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(57) Abstract: THE INVENTION RELATES TO A WEIGHING MACHINE FOR WEIGHING POROONS OF MATERIAL, 
WHICH WEIGHING MACHINE COMPRISES A FRAME STRUCTURE ON WHICH A CENTRAL DISTRIBUTOR, A PLU- 
RALITY OF LINEAR CONVERYORS AND A PLURALITY OF SCALES ARE MOUNTED, AND WHEREIN THE LINEAR 
CONVEYORS ARE ARRANGED AROUND THE CENTRAL DISTRIBUTOR AND EACH IS CONFIGURED AS A CON- 
VEYOR DUCT SUSPENDED IN RELATION TO A COUNTERWEIGHT BY MEANS OF SPRING ELEMENTS EXTENDING 
BETWEEN THE CONVEYOR DUCT AND THE COUNTERWEIGHT IN SUCH A MANNER THAT THE TRANSPORT DUCT 
IS. BY MEANS OF A VIBRATOR INTENDED THEREFORE, CAUSED TO VIBRATE IN A VIBRATION PATTERN CAUS- 
ING rr TO TRANSPORT, DURING THE VIBRATION, MATERIAL FROM THE CENTRA DISTRIBUTOR AND RADIALLY 
OUTWARDS TO THE SCALES. THE INVENTION IS CHARACTERISED IN THAT THE COUNTERWEIGHT FOR EACH OF 
THE TRANSPORT DUCTS IN THE LINEAR CONVEYORS ARE CONSTITUTED OF THE FRAME STRUCTURE OF THE 
MACHINE, THE SPRING ELEMENTS FOR EACH TRANSPORT DUCT BEING MOUNTED DIRECTLY ON THE FRAME 
STRUCTURE. 
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A weighing machiine 

The present invention relates to a weigliing macliine for weighing portions of 
material, said weighing machine comprising a frame structure on which a 

5 central distributor is provided, a plurality of linear conveyors and a plurality of 
scales, and wherein the linear conveyors are arranged around the central 
distributor and each is configured as a conveyor duct suspended relative to a 
counterweight by means of spring elements extending between the conveyor 
duct and the countenA^eight in such a manner that the conveyor duct may be 

10 caused to vibrate by means of a vibrator intended therefore in a vibration 
pattern causing it to transport, during vibration, material firom the central 
distributor and radially outwards to the scales. 

Such weighing machines are used today primarily for generating portions of 
15 bull< material of a weight that is very close to a desired reference weight, 
thereby allowing the portions to be transferred to eg a packaging apparatus 
that pacl<s the individual portions. 

These weighing machines that are often designated combination weighing 
20 machines serve by each of the scales being, by means of the conveyors, 
charged with a constituent portion of the bull< material which was initially 
supplied to the central distributor and then, via the central distributor, it is 
transfen-ed to the individual linear conveyors. Then the individual constituent 
portion of the bulk material is weighed in the individual scales, and by means 
25 of a calculator or a computer the scales are found that combine to contain 
bulk material of a weight close to the desired reference weight. Finally, the 
calculator is configured for activating the thus found scales to be emptied for 
forming the combined portion of the bulk material, and since combinations of 
scales that combine to contain the desired weight are continuously made and 
30 found, these machines enable very high production rates while fomning many 
material portions that exhibit very small weight variations. 
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It is a problem of the prior art machines for this purpose, however, that it is 
necessary to configure both the central distributor and the individual 
conveyors such that a certain clearance is provided between them, and since 
5 there is often a considerable amount of the bulk material on them, practice 
has shown that it is difficult to avoid that material, be it loose objects or liquid, 
pass through the clearances provided between the central distributor and the 
conveyors and between the conveyors as such. 

10 In case of the prior art rtiachines, it is thus often necessary to perform regular 
cleaning of the machine. Such material parts often deposit on the frame parts 
of the machine and they may wedge fimnly between various constituents, 
thereby rendering cleaning difficult with ensuing problems eg with regard to 
hygiene. 

In the light of this it is the object of the present invention to provide a 
weighing machine of the kind described above, whereby these hygiene 
problems have been completely or partially remedied, 

20 This is accomplished in accordance with the invention as featured in claim 1 
in that the countenweight for each of the transport ducts in the linear 
conveyors is constituted by the frame structure of the machine, the spring 
elements configured for each conveyor duct being mounted directly on the 
frame structure. 

25 

Thereby, a considerable amount of the components are removed that are, in 
conventional combination weights, used for providing counterweight for the 
vibrating linear conveyors, and the conventionally employed dampers in the 
fonn of rubber suspensions, etc, that have so far been provided between the 
30 counterweight in the linear conveyors and the frame structure of the machine. 
The number of faces and hiding places underneath the linear weights where 
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material fragments may deposit or wedge firmly is thus considerably reduced 
thereby considerably facilitating cleaning of the combination weight. 

According to the invention it is possible to employ various means for driving 
5 the vibration of the linear conveyors, but according to the preferred 
embodiment this is established by the vibration of each conveyor duct 
comprising an current-carrying magnetizing element that will, by application 
of a current, emit a varying magnetic field, and wherein the cun-ent-carrying 
magnetizing element is mounted directly on the frame structure of the 
1 0 machine in such a way. that the magnetic field produced by the magnetizing 
element influences a conveyor duct configured opposite the magnetizing 
element to vibrate in relation to the frame stmcture of the machine. As it is, 
this will involve complete or partial compensation of the vibrations transferred 
to the machine's frame structure via the spring elements. 

In this context it is also an option that each of the scales is, via an electrical 
weighing cell, mounted directly on the frame structure of the machine, which 
weighing cell is configured for emitting an electrical signal in response to the 
force by which the scale influences the weighing cell, and wherein weighing 

20 operations can be performed of constituent portions while simultaneously the 
linear conveyors are caused to vibrate, in that the machine comprises control 
means configured for individually and as needed activating and stopping the 
vibrations in each of the conveyor ducts, and wherein a calculator unit is also 
provided for carrying out a calculation of the weight of material in each of the 

25 scales, while simultaneously vibrations are activated in one or more of the 
conveyor ducts. 

Since, by the construction according to the present invention, the surprising 
effect is accomplished that the vibrations transferred to the frame structure of 
30 the machine are comparatively small it is an option that, in the weighing cell 
for each of the scales, means are advantageously provided for filtering off the 
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electrical signals emitted by the weighing cell due to vibrations transmitted 
from the linear conveyors through the frame structure of the machine and to 
the weighing cell, which is a very simple way to remove noise, if any, from 
the weighing signal from each weighing cell, provided the noise was initiated 
5 by the vibrations in the linear conveyors. 

According to a particularly inexpensive and hence advantageous 
embodiment the means for filtering-off are in the form of an electronic filter. 

10 In order to further obviate that the vibrations from the vibrating, linear 
conveyors are to result in noise in the weighing signal from the individual 
scales, the frame structure of the machine is, according to an advantageous 
embodiment of the invention, manufactured in a moulding process by use of 
a metallic casting material, such as aluminium or some Other metal alloy that 

15 is suitable for moulding. Hereby it is enabled that it is possible in an easy 
manner to make such reinforcements and material thicknesses on the frame 
structure of the machine that, to the widest extent possible, reduce or remove 
vibrations that can be transmitted from the vibrating, linear conveyors and to 
• the weighing cells. 

20 

According to a preferred embodiment this is accomplished in particular by the 
frame structure having an overall weight that is at least ten times and 
preferably more than forty times the weight of each of the conveyor ducts. 

25 According to a further preferred embodiment of the invention it Is possible to 
accomplish a further hygienic effect by configuring the frame structure such 
that it comprises one or more essentially uninterrupted shieldings in the form 
of shield faces that extend from a point below the central distributor or 
underneath the linear conveyors and outwards and downwards underneath 

30 at least that end of the conveyors that, in the working position of the machine, 
faces away from the central distributor. Thereby the frame structure as such 



wo 03/087736 




'CT/DK03/00224 



5 



may in itself cause any bulk material that drops there onto to slide off the 
frame structure or at least be easily removable there from. 

The invention will now be described in further detail with reference to the 
5 drawing, wherein: 

Figure 1 is a sketch showing in a planar sectional view through the central 
axis of the machine a weighing madiine according to the invention, seen 
from the side; 

10 

Thus. Figure 1 illustrates a weighing machine 1 , which weighing machine 1 
comprises, like commonly known weighing machines for combined weighing 
of material, a central distributor 2, a number of conveyors 3 provided with 
ducts 14 and a number of scales 5. As is commonly known in case of 

15 combination weighing machines of this type, a fully mounted weighing 
machine comprises a plurality of such linear conveyors 3 and scales 5 
arranged peripherally in a circle around the central distributor. The machine 1 
is constructed essentially symmetrically about Its centre axis A and it 
comprises, as shown, a frame structure 4, which is highlighted herein by 

20 hatching, on which conveyors 3 and scales 5 are mounted; In addition to this, 
the machine is provided with a guide housing 6 directly on the frame 
structure 4 of the machine, thereby considerably increasing the overall weight 
of the frame structure 4. 

25 The functioning of the weighing machine 1 is such that, on the central 
distributor 2, an amount of bulk material desired to be portion is deposited. It 
may be eg objects of use, such as nails, screws, nuts, etc, or it may be food 
products, such as pieces of candy, winegum. fish or cheese. 

30 By means of the central distributor 2, the bulk material is distributed on the 
individual conveyors 3. This may be accomplished in that the bulk material 
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slides on the central distributor, but often particular means are used to 
ensure such distribution, such as a vibrator as shown in the drawing and 
configured for imparting to the central distributor a spiralling movement about 
the central axis A of the weighing machine. 

5 

When the bulk material from the central distributor 2 reaches each of the 
conveyors, they will use eg a linear vibration motor 7, here in the form of an 
electrical coil being, according to a preferred embodiment, mounted directly 
on the frame structure 4 of the machine and induced with an alternating 

1 0 current that thus generates a varying magnetic field in front of the coil 7 and 
causes the linear conveyor 3 to vibrate In a vibration pattern that ensures that 
the bulk material is moved outwards towards the peripherally arranged scales 
5 that are thus filled at least partially with a portion of the bulk material. The 
scales 5 being thus each provided with a weighing cell 8 for weighing off the 

15 transferred portion, the individual portions can hereby be weighed, and the 
bottom of the scale 5 being configured with an activatable flap 9, the weighed 
portion can be discharged in the collecting funnel 10 of the machine. 

Several such linear conveyors 3 and scales 5 being provided, it Is obvious 
20 that the above-mentioned functioning with a convenient control, such as a 
computer control, configured in the shown guide housing 6, is able to perform 
repeated weighing operations and discharge operations of Individual portions 
of the bulk material, and by combining two or more of the portions it Is 
possible to form portions with very small variations compared to a desired 
25 weight. 

According to a preferred embodiment of the invention, the linear conveyors 3 
are suspended directly on the frame structure 4 of the machine by means of 
leaf springs 1 1 , whose one end is secured to the frame structure 4 of the 
30 machine, and whose other end is secured to the duct 14. In a commonly 
known manner these leaf springs 1 1 are located in an inclined angle relative 
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to vertical in such a manner that the ducts are able to vibrate along a path 
that extends upwards and outwards, respectively, in relation to the central 
axis of symmetry A of the machine and back This causes, in a known 
manner, material that is located on the vibrating duct 14 to be transported 
5 outwards towards the periphery of the machine 1 as mentioned above. 

The frame structure 4 according to the invention is, as indicated in the 
drawing, configured as a moulded piece, eg in aluminium, which brings about 
a high degree of freedom from a design point of view with regard to reducing 

10 the natural oscillations, if any, that may be generated in the frame structure 4 
from the vibrating linear conveyors 3. This can be accomplished eg by 
designing the firame structure 4 such that its inherent frequency is suitably far 
from the frequency for the alternating voltage applied to the electrical coils 7. 
For instance, it can also be accomplished by designing the frame structure 4 

15 to have a weight that considerably exceeds the weight of the individual ducts 
14. This increase in the weight of the frame structure 4 of the machine can 
also be enhanced by integrating as many constituent elements of the 
machine construction as possible in the frame structure of the machine, or by 
mounting them securely thereto. Thus, In the shown construction not only the 

20 counterweights of the linear conveyors 3 are integrated in the frame 
structure, in accordance with the invention; but the shown control housing 6 
contributes further to the overall weight. 
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Claims 

1. A weighing machine for weighing portions of material, which weighing 
5 machine comprises a frame structure on which a central distributor, a 

plurality of linear conveyors and a plurality of scales are mounted, and 
wherein the linear conveyors are arranged around the central distributor and 
each is configured as a conveyor duct suspended in relation to a 
counterweight by means of spring elements extending between the conveyor 

10 duct and the countenA/eight in such a manner that the transport duct is. by 
means of a vibrator Intended therefore, caused to vibrate in a vibration 
pattern causing it to transport, during the vibration, material from the central 
distributor and radially outwards to the scales, characterised In that the 
counterweight for each of the transport ducts in the linear conveyors are 

15 constituted of the frame structure of the machine, the spring elements for 
each transport duct being mounted directly on the frame structure. 

2. A weighing machine according to claim 1, characterised in that the 
vibrator configured for each transport duct comprises a current-carrying 

20 magnetizing element that will, by application of a current, emit a varying 
magnetic field, and wherein the current-carrying magnetizing element is 
mounted directly on the frame structure of the machine in such a manner that 
the magnetic filed emitted from the magnetizing element influences a 
transport duct arranged opposite the magnetizing element to vibrate in 

25 relation to the frame structure of the machine. 

3. A weighing machine according to claim 1 or 2, characterised in that each 
of the scales is, via an electrical weighing cell, mounted directly on the frame 
structure of the machine, said weighing cell being configured for emitting an 

30 electrical signal in response to the force by which the scale influences the 
weighing cell. 
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4. A weighing machine according to claim 3, characterised In that the 
machine comprises control means that are configured for individually and as 
required activating and discontinuing the vibrations in each of the conveyor 

5 ducts, and v/herein there is further provided a calculator unit for performing a 
calculation of the weight of material in each of the scales, while 
simultaneously vibrations are activated in one or more of the conveyor ducts. 

5. A weighing machine according to claim 4. characterised in that, in the 
1 0 calculator unit or the weighing cell for each of the scales, means are provided 

for filtering off the electrical signals emitted by the weighing cell due to 
vibrations transmitted from the linear conveyors through the frame structure 
of the machine and to the weighing cell. 

15 6. A weighing machine according to claim 5, characterised in that the 
means for filtering off are in the form of an electronic filter. 

7. A weighing machine according to one of the preceding claims, 
characterised in that the frame structure of the machine is manufactured in 

20 a moulding process by use of a metallic moulding material, such as 
aluminium or other metal alloy suitable for moulding. 

8. A weighing machine according to claim 7, characterised In that the frame 
structure has an overall weight that is at least ten times and preferably more 

25 than 40 times the weight of each of the conveyor ducts. 

9. A weighing machine according to one of the preceding claims, 
characterised in that the frame structure of the machine comprises one or 
more essentially uninterrupted shieldings in the form of shield faces that 

30 extend outwards and downwards in relation to the centre axis A of the 
machine underneath the central distributor 2 and/or the linear conveyors 3. 
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